In these complexes the interstitials are either lithium or hydrogen. They normally are fast diffusing donors in germanium, but in these complexes they tunnel around a heavier element (oxygen, silicon or carbon). We call these latter dynamic tunneling systems.
We present in this paper experimental results on lS the subject of this study.
The following experimental facts have been accumulated over the past several years. The donor contains hydrogen, and most probably only one hydrogen atom, as has been shown by an isotope shift in the donor groundstate. ~ The shift ls produced when hydrogen is substituted by deuterium. The donor can be created in ultra~pure germanium crystals grown in a hydrogen atmosphere from a melt contained in quartz.
It cannot be generated in crystals which either do not contain oxygen (crystals grown from a melt contained in graphite) or which contain silicon at a concentration much higher than oxygen~ (crystals grown from a melt contained in quartz and doped with silicon). The last two findings make it clear that free oxygen is required for the formation of D(H,O).
Piezospectroscopy studies
Already the very early photothermal ionization spectra of ultra-pure germanium samples showed a special featur~ of or [100] direction. All the ultra-pure germanium crystals used were n-type, They were grown in a hydrogen atmosphere from a melt contained in a ouartz crucible. Two small tin contacts were formed on one long side under argon with the brief injection of dry HCl gas to insure good wetting of the germanium by the tin. After the samples were held for a few minutes at ~620 K they were dropped in pure water at room temperature. Such a quenching procedure was ade~ quate for the production of a sufficient concentration of
Uniaxial stress was applied parallel to the long axls of a sample using a spring and lever stress rig inside a In the present system we also assume that tunneling is involved: an interstitial hydrogen is trapped by an oxygen atom.
3. THEORY
General considerations
In Figure l many We should also note that at larger stress the D 1 series can be repopulated if the temperature is raised sufficiently.
From the above data, it is clear that uniaxial stress alters considerably the structure of the impurity complex.
It appears to have two states, two configurations we could Under a uniaxial stress along a <lll> direction, the symmetry group reduces to c 3 v and 
In (3.2) the first term describes the electrostatic potential felt by the electron at large distances (i.e., the hydrogenic term) and V(~,R) is the central cell potential which depends -+ sensitively on the R degree of freedom.
The terms

H e 2
-(e /sr) ( 3' 3) correspond to an ordinary isocoric hydrogenic donor. As is well known the conduction band of germanium has four equivalent minima located at the L points, i.e., along the <lll> directions at the Brillouin zone.
If There are sixteen such functi~ns in our manifold ¢AXa' ¢AXb' ¢DXd' which for simplicity are denoted Aa,Ab ... Dd. We study our problem ln this restricted basis set and diagonalize the (16xl6) matrix obtained from (3.1). The number of distinct matrix elements contributed by V(r,R)
can be determined by symmetry considerations. We can write
In (3.9) the slx parameters which appear can be separated into two classes: intravalley (i.e., interactions of the state of a given valley with the impurity complex) and intervalley the intervalley ones are 6 2 , 11 3 and 6 0 . The effect of uniaxial stress on the states of the donor system can be studied bv adding the term (3.15) to the Hamiltonian (3.1) )J e mm rna rna (3.16) where Xa is the state corresponding to the valley along the direction of the stress and E ls a positive quantity proportional to the stress. Figure 3( 
The symmetry of this Hamiltonian is c 3 v and its eigenstates can be trivially obtained. The diagonalization of (3.18) corresponds to the reduction of (3.19) We find that 
~21~
We can also add that from the crossover region to any larger value of stress, the shift in the A 3 level is essen~ tially zero.
The experimental evidence shown in Figure 1 shows It is at this point appropriate to comment on the splitting observed in the series right at the transition stress.
Our model has assumed that the stress was perfectly aligned 
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